per 

INTERNATIONAL APPLK 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



N PUBLISHED UNDER THE PATENT COi 



(51) Intenational Patent QassiflcatioD ' 
C07D 403/06, 401/06, 405/06 
C07D 295/073, 295/125, 295/135 
C07D 209/48, C07C 309/73 
A61K 31/495 



AI 



.TION TREATY (PCT) 



(11) International Publication Number: WO 93/21179 

(43) International Publication Date: 28 October 1993 (28. 10.93) 



(21) International Application Nninber: 



(22) Intemationai Filing Date : 



PCT/SE93/00295 
6 April 1993(06.04.93) 



(30) Priority data: 
9201138-6 



■ 9 Aprill992 (09.04.92) 



SE 



(71) Applicant: AKTIEBOLAGET ASTRA [SE/SE]; S-I51 85 

Sodertalje (SE). 

(72) Inventors: BENGTSSON, Stefan ; Parongrand 4, S- 151 68 

Sodertalje (SE). FLORVALL, Lennart ; Snickarstigen 7, 
S- 151 59 Sodertalje (SE). HALLNEMO, Gerd ; Nydala- 
vagen 58, 8-151 51 Sodertalje (SE). JACKSON, David ; 
KampevSgen 31 II, S-151 54 Sodertalje (SE). ROSS, 
Svante ; Hedvagen 8, S-151 52 Sodertalje (SE). TOLF, 
Bo-Ragnar ; Kaptensgatan 3, S-619 00 Trosa (SE). 
• ULFF, Bengt ; Agostigen 19, S-151 54 Sodertalje (SE). 
ZHANG, Lian ; Karihovsvagen 17, S-151 52 SodertSlje 
(SE). AKESSON. Christina ; Kottestigen 87, S-147 43 
Tumba(SE). 



(74) Agents: DANIELSSON, Sten et al.; Aktiebolaget Astra, 
Patent Department, S-151 85 Sodertalje (SE). 

(81) Designated States: AU, BB, BG, BR, CA, CZ, R, HU, JP, 

KP, KR, KZ, LK, MG, MN, MW, NO, NZ, PL, RO, 
RU, SD, SK, UA, VN, European patent (AT, BE, CH, 
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML. MR. NE, SN. TO, TG). 

Published 

With international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: NOVEL AMIDOALKYL- AND IMIDOALKYL-PIPERAZINES 




(57) Abstract 

Compounds of general formula (I) wherein R is a hydrogen atom or a phenyl group, m is an integer 3 to 8, R4 is an NOo 
group or a group NR7R8 wherein R7 and Rg are the same or different and each is hydrogen or alkyl, R5 is hydrogen, halogen 
or CF3, Rfi is halogen, or CF3, W is an optionally substituted aromatic ring(s), a heterocyclic ring, a carbocyclic ringVs) or an 
optionally substituted methylene group, A is a hydrogen atom, a hydroxy group, a halogen atom, CF3, an alkyl group an 
alkoxy group, a phenyl group, or a phenoxy group, B is a hydrogen atom, or A and B together constitute a carbonyl group 
ni IS 0 or 1, and nj is 0 or 1, processes and intermediates for their preparation, pharmaceutical preparation containing them 
and the use of the compounds in the treatment of mental disturbances. 



J 




FOR TUE PURPOSES OF INFORMATION ONLY 

Code? used to identify States party to the PCI' on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Ausiria - • 


FR 


France 


MR 


Mauriuinia 


AU 


Australia 


CA 


Gabon 


MW 


. Malawi 


BE 


BorbaJus 


CB 


Uniied Kingdom- 


NL 


Neiherlands 


BE 


Belgium 


CH 


Guinea- 


NO 


Norway 


BF 


Burkina Faso 


CR 


Greece 


NZ 


New Zealand 


BC 


Bulgaria 


HU 


Hungary 


PL 


Poland 


BJ 


Benin 


IE 


Ireland- 


PT 


Poruigal 


BR 


fira/il 


IT 


Italy 


KO 


Rumania 


CA 


Canada 


JP 


- Japan 


RU 


Ku:ibian Federation 


CF 


Cluntral ATncan Republic- 


KP 


DemoCFadc People » Republic 


SD 


Sudan 


CC 


Congo 




or Korea - 


SB 


Sweden 


CH 


Swiuerland 


kr: 


Republic of Korea 


SK 


Slovak Republic 


CI 


C*6tc d'tvoiru 


KZ 


Ka/iikluslaii 


SH 


Senegal- 


CM 


CaniercKHi 


LI 


tjci:hiensieiii:. . . 


-SU 


Soviet Union 


GS. 


C.Vcchu!iiovak.ia ; 


LK 


. Sri t jnLa 


TD . 


Chad 


CZ 


CVccii KcpuhltL- 


I.U 


' f4Ju;mbourg- 


TC 


Togo 


DC 


(icrniany 


MC 


Munaco . 


. UA 


Ukraine 


DK 


Denmark 


. MC 


MuJngaaear 


US 


• United Slates of America 


ES 


Spain 


Ml. 


Mali - 


VN 


VicrNam 


FI 


KnlanU 


MN 


Mongolia 







'3/21179 PCr/SE93/00295 



10 



15 



20 



Novel amidnalWl- and imS Hr> al3cvl-n.> or-^..i 

Field of the invention 

The present invention relates to novel, l-aryl-4 (to-amido- 
1-alkyl and 0)-imido-l-alkyl)piperazines, intermediates 
and processes for their preparation, pharmaceutical 
conposxtions containing the piperazines and to the use of 
said coinpounds in therapy. 

The object of the present invention is to provide novel 
compounds that will be useful in the treatment of 
psychiatric disorders such as schizophrenia and other 
psychoses, anxiety, depression and manic-depressive 
psychosis. 

Prior arf 

Buspirone is a known substance that has been recently 
tested in a variety of central nervous system diseases 
including depression. It has affinity for both 5HT1A 
receptors and for D2 receptors. 

25 Glennon and colleagues (Glennon RA, Naiman NA, Lyon RA 
Titeler M: Journal of Medicinal Chemistry, 1988 31 ' 
1968-1971) describe some aryl piperazine derivatives' 
including NAN190 [=1- {2-methoxyphenyl ) -4- (4- (2 - 
phthalimido)butyl)pipera2ine] that bind to 5HT1A 
receptors as labelled by (3H) -8-hydroxyDPAT. In another 
report, the same group (Raghuparthi rk, Rydelek- 
Fitzgerald L, Teitler M, Glennon RA: Journal of Medicical 
Chemistry 1991, 34, 2633-2638) describe some analogs of 
the 5HT1A agonist NAN190 that have affinity at 5HT1A 
receptors, as well as some binding affinity at al 
receptors. Further synthetic work in a related area is 
also described (Glennon RA, Naiman NA, Pierson ME, Smith 
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JD, ismaiel^lH, Titeler M/ Lyon Rft.: Jovirna^f Medicinal 
Chemistry 1989, 32/1921-1926). 



Disclosure of the invention 

According to the present invention it has been found that 
new confounds of the general formula 
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II 
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f \jsi — I 



CH 
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R 
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n. 
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or pharmaceutically acceptable salts thereof,' wherein 
R is a hydrogen atom or a phenyl group, 
m is an integer 3 to 8 , 

R4 is situated in the meta or para positiori of the ring 
and represents an NO2 -group or a group NR7R3 wherein 
and Rg are the same or different and each represents a 
hydrogen atom or an alJQri group having 1-3. carbon atoms, 

R5 is situated in the orthov meta or para position and 
represents a hydrogen atom, a halogen atom, or CF3, 

Rg is situated in the ortho, meta or .para position and 
represents a halogen atom or CF3 , 

W is an optionally substituted aromatic ringfs) , a 
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heterocyclic ring, a carbocyclic ringCs) , or an 
optionally svibstituted methylene group, 

A is a hydrogen atom, a hydroxy group, a halogen atom, 
5 CF3, an alkyl group having 1-3 carbon atoms, an alkoxy 
group having 1-3 carbon atoms, a phenyl group, or a 
phenoxy group, 



10 



B is a hydrogen atom, or 
A and B together constitute a carbonyl group, 
nj^ is 0 or 1, and 
15 n2 is 0 or 1, 

in racemic or optically active form, or as a mixture of 
diastereomers, provided that 

20 1) when W is an optionally substituted aromatic ring(s) 
then 

R, m, R4, R5, and Rg are as defined above, 
n^ is 0 or 1, 
n2 is 0 or 1, 

25 A is a hydrogen atom, a halogen atom, CF3, a hydroxy 
group, an alkyl group having 1-3 carbon atoms, an alkoxy 
group having 1-3 carbon atoms, a phenyl group, or a 
phenoxy group, and 
B is a hydrogen atom or 

A and B together constitute a carbonyl group, 

2) when W is a carbocyclic ring{s) or a heterocyclic ring 
then 



30 



35 



R, m, R^, R5, and Rg are as defined above, 
n^ is 0 or 1, 
n2 is 0 or 1, 

A and B are hydrogen atoms or 
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A and B together constitute a carbonyl group, 

3)-when w is an optionally substituted methylene group 
then ■ ■ • - 

R,. m, R;^, Rg, and Rg are as defined above, 
n-L and n2 are 1 or . ' 

i^. ^ n2 is 0 or . 
n^^ is 0 and n2 is .1 

A and B together constitute a carbonyl group, 

exhibit an affinity for 02 and 5HT1A receptors. This 
effect makes it possible to use the compounds defined 
above in the treatment, of- mental disturbances e.g. 
psychosis, schizophrenia: and depression. 



An aromatic ring (s) in the definition above is preferably 
phenyl or naphtlQrl and is mono- or disubstitutWd, wherein 
the substituents are preferably chosen from the 
following: a hydrogen atom, a halogen atom, a iQ^drpxy 
20 group, CF3/ an . alkyl group{s) having 1-3 carbon atoms, 
or an alkoxy group fs) having 1-3 carbon atoms. 

Heterocyclic ring in the definition above is preferably 
furyl, thienyl, pyrrpiyl, pyridyl, or indolyl. 



A carbocyclic ring(s) in. the definition above is 
preferably mono, bi, or pdlycyclic rings having 3-12 



carbon atoms. 



30 The substituents on the carbocyclic ring(s) in the 
definition above are preferably a . hydrogen atom or an 
alkyl group having 1-3- carbon atoms. 



The substituent on the methylene group in. the definition 
above is preferably a hydrogen atom or an alkyl group 
having 1-4 carbon atoms. 
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e definition above is preferably a chlorine, 
bromine, or fluorine atom. 

A preferred group of compounds are those of the general 
5 formula 
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20 




N [CHgl^-N N ( 1\ 



o 



la 



or pharmaceutically acceptable salts thereof, wherein 

Rl is situated in the 3- or 4-position and represents' a 
hydrogen atom, a halogen atom, CF3, an alkyl group having 
1-3 carbon atoms, an alkoxy group having 1-3 carbon 
atoms, NO2, COCH3, or NR2R3 wherein R2 and R3 are the 
same or different and each represents a hydrogen atom or 
an alkyl group. having 1-6 carbon atoms, 

m is an integer 3 to 8, 

R4 is situated in the meta or para position of the ring 
and represents an NO2 group or a group NR7Rg wherein R7 
and Rg are the same or different and each represents a 
hydrogen atom or an alkyl group having 1-3 carbon atoms, 

R5 is situated in the ortho, meta, or para position of 
the ring and represents a hydrogen atom, a halogen atom. 



25 or CF3, 
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Rg is situated in the ortha, meta, or -para position of 
the ring and represents a halogen atom or CF3 • 

5 W is preferably chosen from the following groups: 

the siibstituents preferably being a 
halogen atom,, a hydroxy, group; or a 
methoxy .group, most ' preferred are 
bromine, hydroxy, or methoxy in the.: 
ortho and/or meta positions, ' 




i 





10 




15 



' Cx 



25 




the substituents being a halogen atom or 
a methojcy group 



When W is chosen from one of the groups i-xi, then 
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- • ni- is. preferlKy. .4-e, . 

• R4 is preferably NH2, . . : • '- V -. .'[■'.:'■ •. • 

.: . -.inosf pr;ef erred R4 is NH^ fe! the meta- br -para positioiis, ' ' 

5 " " . • . - :.■ ■. -: ^ • • ; --' ■■■■ ■■ ■■ ■ ■ • 

•.•R5 is--pr_eter^ly:lhiyQ£pg&a:_ or' Iialog'eri,.. 
• . particuiarly ' preferred .'are . coinpotmds- wheire R5 is. •• 
- hydrogen.^ chloriiie, or brofliine, . 

: :most preferredRg/are hydroqen. or chlorine; iii the: meta "or. ^ ■ 
para posit ions,. . "•: v\-"- ' 

Rg is preferably CF3:. or; halogen, '/ ■ ■ ' ' 

further : preferred; are:. ?r6in^^ ^ • 

•chlorine/ . • ' . ■ ;■ ' ' .• 

. , most, preferred ■; Rg- ar^^^F^. or chlorine "ih ; the- meta 
' . position.- . . ,• ■"' ■ - ..• ■ 



Wheii. W .iSi. i-x, then R .is preferably 



-.20. '.' ..• Wheh W is i, then .. . ' ' '\ '■: ' ).: ■ 

. ^1^^?; preferably. .0: and.. n2 is • ;. 

. . most pref erf ed n2 is' b., , ■ 

• A- is. preferably ..hydrogen/. Jniethojcy;, or hydroscy .in the 
ortho-'.ppsition. .. ■• . -V.. 

; .' Wh^en.W .is ii/then v' '.^^ . ■"■ - ■ ''■ '. 

is. preferably 0;.....'. "r" " ' . • • .' 

.When: W is iii-.yii; .then .• • • ' v . -.' ■ • 

30 •• n-j,. .is preferably , ' "'• ■ ' '. • ■ -i- 

••.3 carbon atoms.,,. \ ■ ■ - •• 

• and .B; is. pref erably .a hydrogen ;.atom,- ^ ■ ; ■ 

3S. . ■■ . .Wheh' W is viii.,. then . . ■ -. . . • ■ ' 

■ n^. and n2 are. prererablir.. 0. and. ... V 
... . ;A aai B preferably. .e^nst3Lt:iite a^^ 
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When W is nf; then 

and nj are preferably 1 and 
A and B preferably constitute a carbonyl group. 

When W is X, then 

n^ and n2 are preferably 0 and 

A and B preferably constitute a carbonyl group. 



Most preferred are the following compounds 
O 



N [CHp] N 

C ^ V__/ 

II 

o 





NH, 



CF. 



10 



and 



CI 



O 

II 



C 
II 

o 




NH. 



CF. 



and 

15 



20 
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. Both organic. and inorganic acids can be' employed to form, 
non-toxic phann^ceu^ically .acceptable acid addition salts" 

. of the .c;omp6\mds . of tMs- .i^^^ lilu^trative. acids 

are sta.f uric, .nitric, .phospKoilc, oxalic, . hycirdcblpticr 
forme/ hydrobrondc, citric, acetic, lactic,, tartaric,- 
pamoic. ethanedisulfonic, sulfMiic.i/siic^inic, propionic', 
glycollic, ; malic, .. mandelic ^ acid, : giucbiiic pyruvic,- 
ph^nylacetic, "4-aininDbenzoic,: anthranilic, salicylic, 4- • 
am^inosalicylic, -.4 -hydrbxyienzo^i^^ . nicotinic, • 
methanestilfonic, ethanesulfonic,, hydr65Qre.thanesul"fonic, 
benzenesulfonic, . p-toliienesulfpnic, . ; sulfariiiic.,.- 
naphthaienesulforiicV: ■ .ascorbic, . cy.clohe>Qrisulfainic • 
fumaric, .maleic and benzoic.' acids, These, . are. • readily 
prepared .by methods Imbwci- ih the :art ,. V 
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Preparatiof 
The compovmds of the general formula I 



5 



10. 



15 



•c 



CH 
I 

R 



B 



"2 




wherein R is a hydrogen atom or a phenyl group, 
m is an integer 3 to 8, 

R4 is situated in the meta or para position of the ring 
and represents an NO2 -group or a group NR7RQ wherein R7 
and Rg are the same or different and each represents a 
hydrogen atom or an alkyl group having 1-3 carbon atoms, 

R5 is situated in the ortho, meta or para position and 
represents a hydrogen atom, a halogen atom, or CF3, 

Rg is situated in the ortho, meta or para position and 
represents a halogen atom, or CF3, 

W is an optionally substituted aromatic ring(s), a 
20 heterocyclic ring, a carbocyclic ring{s), or an 
optionally substituted methylene group, 

A. is a hydrogen atom, a hydroxy group, a halogen atom, 
CF3, an alkyl group having 1-3 carbon atoms, an alkoxy 
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. " 14:- ' 
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35 



- grotip,: having^ 1t3 carbon 'atomsv a... phenyl -group, or . a- 
pheno5c^ group> 

./Bis a liydrogen- atomy "-. 

• A and -S together, cdrisfcitiite a carbpnyl groupv " 
.; Hj: is b or .and : . /\ : . . . - 

ii2 is; d or .1, . . " ■-• . '\ v • ' * 

. . in-.racemic or • optically acti^^^ or as. a ndxture -of 

•diastereomers', ^provided/that . 

15. when;.w:- is. an .pptiorially .substituted aromatic ringts). 

then . ; " ' " ' • " . • • - • • ' ' 

Jttr R4/ . Rj',. abld.Rg are as above. 
Hi is O oit l.r . ' . . . 

112 is 0-.,6T'Xr. : ' 
20; ■ . A is a hydrogen atoml ta- halogen atom/ CF^,/ a hy<^^ 

;. group ^; an alkyl .group having 1.-3.. carbon .atoms ^ an alkoxy 

^rpup -^^^ carb6n;.;4toms, -a phehyX or a 

phenpxy. group aiid - . - ^ 

B is a hyd^ogteii atom. or. . . 
2:5 A and . B; together' consti^ 



Zy when W. is. a ;carbbcyclic ringCsJ or a heterocyclicr ring 
then ' ' ' - , ' .; • " . 

R,..m^ R^, Rg, and Rg: kre as defined above,! " 
30 "nj'is 0 or 1, ; ' ; • ' ' ^ • 

. * x^- is 0 or^ 1, . ^ y 

• .A and B. are hydrogen, at oms^ or • 

..A anc^ B together constitute ' a carbonyl groupC • 



3 ) when -W^is an optioi^ .group 
then - - ' . ■ •" 

R/ m, R^^; -Rg, and- Rg are as deif^ted. above, ' 
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TL-^ and 1 or 

n-^ is 1 and n2 is 0 or 
n-j^ is 0 and n2 is 1, 

A and B together constitute a carbonyl group, 

are prepared by any of the following alternative methods 

A) Reaction of a compound of the general formula 11 

O 



W 



\ 



CH 

I 

R 



—A 



B 



n. 



20 



wherein R, m, W, A, B, n^^ and n2 are as defined above and 
X is a suitable leaving group such as halogen, 
arylsulfonate or alkylsulfonate, with a con^jound of the 
general formula III 



25 



H— N 



III 



30 



35 



wherein R^, R5 and Rg are as defined above in a suitable 
solvent, such as an alcohol, DMF, acetonitrile or DMSO in 
the presence of a base such as triethylamine, sodixim 
hydroxide, or potassium carbonate and a catalytic amount 
of a sodium or potassium halide, such as KI at ambient or 
higher temperature for a prolonged time. 
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Bk;Conversion of :'a icranpound- of. general . formula: ivr 



W. 



CH 



-A 



N- 
B 



r-N . - fsf' 




5- 



10 



15 



wherein R; : m, R^, -Rg ^- .>,. n^:' and -ns". are ' as.' def ined. 

■ abotre -and Y/is .^ituated itt^^^^^^ pari . ppsitioix. aird.. 

• represents:, a; group .wfticli can ;b.e tr^s formed • to a giroup 
^4. ' where" •R^.J. -is: s^tuat^^^ meta o.r 'para positiQn 

:of the ring arid repireseats-"a^^^ and" 
Rg are . as ■ defined abo^rei;." by- gt • . s|ai tabl^" hydroiy ti c^^ 
reductive,.: elecfcrocheini.cai or ot^r ••lcnowii. prQc.eS5es. • ' 
Compounds or the forim^a^ ti-.prepared-.aGCording to 

Method. A; . Suc^ . a ..groui ' Y ■ may. -be . chosen.- from- easily 
cleaved amides;, carbamate^, . iitiifies, - b&iT^lic.' amines or". 

.. other suitably .protected -amino- groups. Such groups. cah be 
trifliaoroacetamidov. f6rniaira.db ; / 1^^^ o^. 
N-baa^lamina\ 



20 



. In addition, Y.; can -be -..a; group ^svtch-' as' nitro; . azido, 
hydroxyaminov ..hydra2ono,:. a^^ .imino." 'which can' be' 
transformed- to R^^ . by. kiiown^ reductive " proces ses . ' ' • 
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C> React ioiWf a compound of the general formula V- 

O 



W 



\ 



CH-hA 
I 

R 

n. 



— C-Z 

B 



10 



wherein R, m, W, A, B, n^ and nj are as defined above and 
Z is hydrogen, hydroxy,, halogen, or alkoxy, with a 
compotind of the general formula III 



Ill 



15 



wherein R^, R5 and Rg are as defined above in the 
presence of a suitable reducing agent such as sodium 
cyanoborohydride or lithium aluminium hydride in a direct 
or stepwise manner. 



20 



25 



D) Reaction of a compound of the general formula YI 

O 



W 



\. 

CH 
I 

R 



VI 



"2 
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vdierein W,. l^, .^2/. and A" ire. as. defiiied^&ovei. and T 
independently or together ,wit;b: k; repres6!nt:s a . suitidale 
derivative: of an ail±pha^iey cyci6aixp^ aromatic or 
h^eer;9cyclic acid . or ; acid d^ivative , such: as a halide , 
an ester, -,• an imide, am ' anli7drids, .: or other acid 
activatihg.-group, . with' a cpmppimd of the general formula 




V It 



10 



15 



wher^n R4>; ,R5. :and R-g are as defined above, .. in. a 
.Siiitaible • solvent suich as.. dichlGromethane, chloroform, 
. toluenev. acetic acid;,; 'or tetrahydtroftiran- or neat • at 
ainbient elevated teitiperature for a prdlongisd time. 

Readtiori' of, a cbir^ound of the ■. general formula VIII 



CM— A 

B'. 




20 



wherein-ll, m.. W^/2;,-;b, .rij^'tod n^ are as defined aho^re■ 
>nd R5 is. H, halogen, .oir^CF^ -w^^^^ a. guitahle'halogenating 
reagent . such/ .as ;• ^^furyi - i^, 
suitable solvent such as chl^rpform dioxanev 
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F) ReactialFbf a compound of the general^ormula IX 

O 



w 



\ 



CH 
I 

R 



—A 



N— M 

I 

B 



IX 
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20 



wherein W, n^ and n2 are as defined above,, A and B 
together represent a carbonyl group, and M represents a 
suitable alkali metal such as sodium or potassium, with 
a compound of the general formula X 



X 



25 



30 



4 



R5 and Rg are as defined above in a 



wherein X, R 

suitable solvent such as DMF, acetonitrile, or DMSO in 
the presence of a base such as tri ethyl amine, sodium 
hydroxide, or potassium carbonate at ambient or higher 
teirperature for a prolonged time. 



Intermediates 



35 



A compound of the general formula II 
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O 



i I 



CH 

t 

R 



—A 



B 



wherein R, m, W, A, B, n^^,. n2 and X are as defined above, 
can be prepared- by reacting a confound of the general 
formula VI. 



15 



20 



25 
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II . 

W ' ^ 

\ 



CH 
1 

R 



—A 



n 



2 



wherein w, n^^, n2, and A are as defined above, and T 
independently or. together with A represents a suitable 
derivative of an aliphatic, cycloalxphatic, aromatic or 
heterocyclic acid or acid derivative, such as a halide, 
an ester, an . imide, an anhydride, or other acid 
activating group, with a corapbund of the general formula 
XI 



XI 



wherein m is as defined above ^ in a suitable solvent such 
as dichloromethane, chloroform, toluene, acetic acid, or 
35 tetrahydrofuran or. neat at ambient or elevated 
temperature for a prolonged time/ and subsequently 
reacting the intermediate of the general formula Xil 
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W 



\ 



CH 
I 

R 



—A 



n. 



N- 
I 

B 



10 



wherein R, m, W, A, B, n-^ and n2 are as defined above, 
with a suitable halogenating agent such as thionyl 
chloride, phosgene, oxalyl chloride, or phosphorous 
tribromide, or with a suitable sulfonating agent such as 
tosyl chloride or other arylsulfonyl chloride or 
alkylsulfonyl chloride. 

A coinpound of the general formula III^ 



III 



15 




wherein R4I, R5 and Rg are as defined above can be 
prepared from a coinpound of the general formula XIll 




XIII 
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22 . 



wherein y, R5 and Rg are as. defined above in analogy with 
method B. 



5 A conqcjovnd of the general formula XIII 



H— N 




Xfli 



10 



whereiii R5 and Rg are as defined above and Y is NO2 can 
be prepared, hy reacting a coinpound of the general formula 
XIV. 



15 




xrv 



wherein Rg and Rg are. as defined above, Y is NO2 and U is 
a halogen-, with piperazine. or a suitably monosubstituted 
piperazinev where the substituent is easily removeable, 
such as a benzyl or an ethoxycarbonyl group, 
or by reacting a coinpound of the cfeneral formula XV 




XV 



30 
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wherein Rg are as defined above an^ is NO2, with 

a compound of the general formula XVI 



5 /CHgCHgX 

V-N^ XVI 
CHgCHgX 

Wherein X is as defined above and V is hydrogen or an 
easily removable group such as benzyl or ethoxycarbonyl . 

A compound of the general formula X 



"6 



wherein X, m, R4, R5 and Rg are as defined above, can be 
prepared by reacting a compound of the general formula 
XVI I 

^^[^'^23m-X XVII 



wherein X and m are as defined above, 
with a compound of the general formula III 
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10 
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20 



30 



35 



wherein R4^R5 and Rg 'ar^ as defined^iove,. under 
suitable reaction conditions analogous to method A. 

Pharmaceutical formulations 

According, to the present invention' the con^jounds of the 
formula I' will normally he administered orally, irectally 
or by injection, in the form of pharmaceutical 
preparations comprising the active ingredient either as 
a free base or a pharmaceutically acceptable non-toxic, 
acid addition salt,, e.g.. the. hydrochloride , hydrobromide, 
lactate, acetate, phosphate, sulfate, sulfamate, citrate, 
tartrate, oxalate and the like in. association with a 
pharmaceutically acceptable dosage form. The dosage form 
may be a solid, semisolid or liquid preparation. . Usually 
the active substance will constitute between O.i and 99 
% by weight of the preparation, more specifically 
between 0.5 and 20 % by weight for preparations intended 
for injection and between 0.2. and 50 %. by weight, for 
preparations suitable foir oral administration. 



To produce pharmaceutical formulations containing a 
compound of the formula I in the form of dosage units for 
oral application the selected compound may. be inixed with 
25 a solid excipient, e.g. lactose, saccharose, sorbitol, 
mannitol, starches such as potato starch, com starch or 
ainylopectin, cellulose derivatives, ' a binder such as 
gelatine or polyvinylpyrrolidone, and a. Ix^ricant such as 
magnesium stearate, calcium stearate, polyethyl^e 
glycol, waxes, paraffin and the like, and then compressed 
into tablets. If coated tablets are required, the cores, 
prepared as described above, may be coated with a 
concentrated sugar solution which may contain, e.g. gum 
arable, gelatine, talcum, titanium dioxide, and the like. 
Alternatively, the tablet can be coated with a polymer 
well known in the art, dissolved in., a readily volatile 
organic solvent or mixture of organic . solvents or in 
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water. DyeWffs may be added to these coMngs in order 
to readily distinguish between tablets containing 
different active substances or different amounts of the 
active compounds . 

5 

For the preparation of soft gelatine capsules, the active 
substance may be admixed with e.g. a vegetable oil or 
polyethylene glycol. Hard gelatine capsules may contain 
granules of the active substance using either the above 
10 mentioned excipients for tablets e.g. saccharose, 
sorbitol, mannitol, starches (e.g. potato starch, cor^ 
starch or ainylopectin) , cellulose derivatives or 
gelatine. Also liquids or semisolids of the drug can be 
filled into hard gelatine capsules. 



Dosage units for rectal application can be solutions or 
suspensions or can be prepared in the form of 
suppositories comprising the active substance in 
admixture with a neutral fatty base, or gelatine rectal 
capsules comprising the active substance in admixture 
with vegetable oil or paraffin oil. 

Liquid preparations for oral application may be in the 
• form of syrups or suspensions, for example, solutions 
containing from about 0.2 % to about 20 % by weight of 
the active substance herein described, the balance being 
sugar and mixture of ethanol, water, glycerol, and 
propylene glycol. Optionally such liquid preparations may 
contain colouring agents, flavouring agents, saccharin 
and carboxymethylcellulose as a thickening agent or other 
excipients well known in the art. 

Solutions for parenteral applications can be prepared in 
an aqueous solution of a water-soluble pharmaceutically 
acceptable salt of the active substance preferably in a 
concentration of from about 0.5 % to about 10 % by 
weight. These solutions may also contain stabilizing 
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2.6 



agents and7?5f- buffering agents and may corw-eniently be 
provided in ^axioxis dosage -unit ampoules . 



Suitable daily doses, of the coii5)ounds of the invention in 
the therapeutic treatment of humans are 5p - 500 mg by 
oral administration and- up to 100 mg via parenteral 
administration. 



10 



It is especially preferred to administer a confound of 
the formula 



O 

II 



N- 



C 
II 

o 



-CCH^] — N N 




or 

15 
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Example 1 (Method A) 

5 l-(4-Amino-3-trifluoromethvl phenvl>-4-(4-Dhtha]imidQ-1- 
butvDpjp erazine dihvdrochloririp 

A mixture of 3.18 g (0.01 mol) of 4-amino-3- 
trifluoromethylphenylpiperazine, a catalytic amount of 

10 KI, 4.1 g (0.03 mol) of potassium carbonate and 3.0 g 

(0.01 mol) of N-{4-bromobutyl)phthalimide in 25 ml of DMF 
was stirred at 100 'C overnight. After addition of 500 ml 
of water, the mixture was extracted with ether. The 
extract was washed with water and extracted with dilute 

15 hydrochloric acid. The water layer was separated, made' 
alkaline with sodium hydroxide and again extracted with 
ether. The extract was dried (Na2S04) and acidified with 
hydrogen chloride in ether. The yielded precipitate was 
filtered off and recrystallized from ethanol -ether . 

20 Yield 3.0 g (58%) . 

M.p. 226-227'C. 

In an analogous way the following compounds (2-12) were 
prepared: 



25 



30 



Example 2 

I-(4-Amino-3-trifluoromethvlnhPnYi) -4-(3-nhi->,=.i.in,.i,.^--.. 
propyl ) Dioerazine dihvdrochloridp . 

M.p. 167-169'C. 
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■ 2 8- 

Example 3 

1- (4-Amino-3^trifl-Qrn m ethvlnhenvi-) -4.- fS- f 
methoxvphthalimida) -i-nentn/Tf p jperazint^ oxalate 

5 • • • • •. ■ . 

M.p. 114-118 !C. 
Example 4 



1- ( 4-Ainino-3 -trif ItioT- omethylphenvlS ^4 - f/l - (A 
chiorophthalimido ) -l-buryl i ni n^^r azine rT-i bydrochlot-i Ho 



M.p. 203-2a4*C. 
15 EyatnpTa : 5 

1- (4-Ainino-3-t:rxfluoror.et:hvlDhenv1 ) -A - (5^Dhtha1 itnTHr>-i . 
taentvl ) pjperazi n e trihyd-rochlori d<> ■ 

20 M.p. 109-113 'C. 

Exaaole 6 

1- , '^-dichloror)henvn -/L- (. 4-Dhtih.aTTTnTH^-T- 

25 bubvDpiD erazin^ 

M.p, . 116-119 'C. ■ • 

Example 7 



1- (4-Aniino-3-t-:T- tf luorQmethvlph«>Tivl) -4 - f 3.- f 1 . s - 
naphthaljjnido) -1 -propvn-niperazinp- 



M.p. 156-158 'C. 
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Exaarple 



1 - ( 4 - Ain ino-3 - tri f luoromethvlphenvl )-4-r4-(3.3- 
dimethvlqlutarimido) -l -butvllpinerazine djhvdrochlorirf^ 

5 

M.p. 235-236*C. 
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Example 9 

1 - ( 4 - Amino - 3 - tri f luoromethvlphenvl )-4-r4-(3r'^- 
tetramethvlenealutarim ido) -1-butvl loinerazine 
dihvdrochloride 

M.p. 243-245'C. 

Example 10 

l-(4-Amino-3- trifluoromethYlphenYl)-4-f';-(-^- 
phenvlqlutarimido) -l-pentvllpi perazine hydrochloriri^ 

M.p. 136-140*C. 



Example 11 



1- (3-Amino-4-chlorophenvl) -4- r5- f 2-furanpr;.rboxamidol -1 - 
pentvll piperazine oxalatP 

M.p. 165-170*C. 



30 Example 12 



1- (4-AminQ-3-triflu oromethvlDhenvl) -4- 
cvclohexanecarbnxamido-l-butvl)pinerazin<a 



35 
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m : 

1- f 4-ATn-ino-3-tri f luoromethvlphenvll -4- (4-phthaliinido-l- 
butyDpipefazine acetate . . ' . 

The product from exairple S8, (9.53 g, 20 mmol),- dissolved" 
in 100 ml ethanol and 50 ml acetic acid was hydrogenated 
with Pd/C (1.0 g) as- catalyst for 5 h. The mixture was 
filtered, the solvent evaporated . and. the residue 
10. crystallized from diisopropylether and ethanbl to yield 
10.0 g of the title product'. . ; 
M.p. 101-103 -C. . • .'■ 

In an analogous way the "following coirpoxmds- fexan5)les 14- 
15 24) were prepared; 

Example 14 

1- (4-Amino-3-trifluoromethv lphenvl ) -4- (6-phthalimido.-l- 
20 hexv:l)piperazine acetate 

. M.p. 125-127 'C. 

Example 15 

25 

1- (4-Amino-3-trif luoromethvl phenvl ) -4- (S-phfchalimido-1 ^ 
octvl ) pjperazine acetate 

M.p. 94-96-C. 

3Ci 

Example 16 

1- (3-Amino-4-chlorophenvl) - 4- (4-nhi-halimido-l -butvll - 
piperazine acetate . 

35 • 
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Example 13 method B) 



M.p. 159-1 62 -C. 
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Example 17^ ^ 



l-(3-Ainino-4-chloronhenvl)-4-fS - phthalimirio-l-Den^vl ^- 
piperazine acetaf-p , 

M.p. 149-150*C. 



Example 18 

l-(4-Amino-3-Inethvlphenvl)-4-^ 4 -phthalimido-l-hn^y^ I- 
pioerazine acetate . 

M.p. 123-126*C.. 

15 Example 19 

. 1- (3-Ainino-4-rh loropheny1 ) -4- f 4- f ^ . 3-tet:r;.Tn^hhy i ^r,^- 
qlutarimidr >)-l -butyl Ipjperazjnp 

20 M.p. 133-136*C. 



Example 20 



25 



1- (4-Ainino-3-tri£lnoroinethv1 p henvl ) -4 - f 6- f ? -p honr^^,. 
benzamido) -l-hexvllpipera^ine acetate 



M.p. 128-131*C, 



30 



Example 21 

1- (4-AIniT^o-3-trifluoromethvlnhpn^. l) -4- f fi-ny r.i^K^^,Tir 
carboxamldo-l-hexv] )piDera:r-ine dihvdrorhi r,^-,- /i^ 



M.p. 112-115'C. 
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: . # 

Bxaarple 22 

1- (4-Ainino-3-t rif Iuorora&thvlDh.enviy.^4- (d-arianiantane- 
carboxamidor-l -butvl ) piperazine dihvdrochlorlde 



M.p, 123-125'C. 
Example 23 

■ l-f4-Amino--3-tri fluoromethvIphenvl) -4- (4^adamanhan«a- 
acetamido-l-butvl ) piperazine 



. M.p. 115-116'c. ■ ; . 

15 Example 24 

l-f4-Amino-3-tri f luoromethvlphenviy -4-f S-adaTnan^ano- 
. . carboxamidg-l-hexyl ) piperazine 



% NMR {GDC13) d 7.00 (s/l H)., 6.96 (dd. 1 H) , 6,70 (d, 
IH), 5.57 (bs, IH), 3.26 (bs, 2 H), 3.24 {IK, 2 K) , 3.08 
(la, 4 H), 2.61 (m, 4 HX, 2.39 (m, 2 H) , .2,04 (bs, 3 H) , 
1.84 (bs, .6 H), 1.71 (bs, 5H) ,. 1.52 {m/ . 4 H) , 1.34 (m, 
4 H) .. ■ • • 



ExaatDle 25 (Method B) 

1- (4-Amino-2-trif l uoromethvlphenviy -4^ f4-phfchaliinidQ-l - 
30 butvl ) p iperazine dihvdro chloride .. 

To a mixture of l-t4-nitrp-2-trifluoromethylphenyl)-4-(4- 
phthalimido-1 -butyl) -piperazine (7.8 g, 0.01 mol). in 200 
ml ethanol and 60 ml water, 11.2 g of sodium dithionite 
35 was added in portions while stirring and heating at 
100' C. The mixture was heated under reflux for 1 h and 
the ethanol was evaporated. The residual water solution 
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was made ftic with NaOH and extracted tRh ether. The 
extract was washed with water, dried and the ether was 
evaporated. The yielded oil was dissolved in 100 ml dry 
ether and the dihydrochloride was precipitated by the 
5 addition of hydrogen chloride in ether. The salt was 
recrystallized from ethanol-ether to give 2.3 g (44.%) of 
the target compound. 
M.p. 243 -244*C. 

10 Example 26 (Method B) 

1- (4-Diethvlamino-3-trif luoromet:hvlphf»n-^ri) - 4- (il- 
phthali mido-l-butvl ) -Diperazine 

15 The product from Example 13 (1.0 g, 2 mmol) , dissolved in 
5 ml acetic acid, was added to a mixture of sodium 
borohydride (304 mg, 8 mmol) and 20 ml toluene. The 
mixture was heated for 6 h at 80 'C, cooled and added to 
50 ml water and 50 ml ether and made alkaline with 2 M 

20 sodium hydroxide. The organic phase was dried and 
evaporated. The residue was recrystallized from hexane to 
yield 440 mg of the target product. 
M.p. 70 - 71-C. 

25 Example 27 (Method B) 

1- (4-Amino-3-trif luoromethvlDhenvl ) -4- (4-nht-halimidn-l - 
butvl ) -pjperazine . 

30 4-{4-Acetamino-3-trifluoromethylphenyl)-l-(4-phthalimido- 
1- butyl) -piperazine (4.9 mg, 0.01 mmol), dissolved in 2 
ml ethanol and 0.2 ml 2 M hydrochloric acid, was heated 
for 5 h at 80-C. The solvent was removed and the residue 
was shown by gas chromatography to be identical with the 

35 product in example 1. 
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^^^ethod C> 



Example 2a^Bethod O 

4- (4-Ainino-3-tri £luofcmethvlphenv-l) -^1- f4-phthalimido-1 - 
• butvl) -pjperazine ■ . - .«.] 

5 • ■ ■ 

To a refluxing solution of 4-phtiialiiciido-l-butanal (0,713 
g 3.25 mmol } and N- ( 4-ainino-3 - tril luorometl^lphenyl } - 
piperazine f 0.804 g, 3.25 ■ mmol) in CHCI3 (10 ml) was 
added dropwise 98% formic acid in ■CHCI3; (10 ml) in 20 
10 min. The solution was heated under reflux for 2 h. The 
solvent was removed and the' residue • purified 'by 
chromatography and shown by thin, layer chromatography and 
gas chromatography- -to be identical to the product in 
example 1. 



Exajaplfr 29 f Method;- D> 

1- ( 4-Amino-3- tri f luoromfethvlphenvl ): -4- ( 4-phthalimido-l - 
butvl ) piperazine 



4-{4-Amino-3-trifluoromethylphenyl): -1- (4-aminobutyl) - 
pipeira zine(32 mg, 0.1 mmol) and phthalic anhydride (30 
mg, 0.2 mmol) dissolved in 1 ml acetic acid were stirred- 
at 75 'C for 3 hours. The solvent was removed and the 
25 residue was shown by gas chromatography and thin layer 
chromatography to. be identical with the product in 
example 1 . 



Example 30 f Method D) 

1- (4-Amino-3-tri f luoromethvlphenvT ) -A- li- r5-hromo-2 .Z^- 
dimethoxvbenzamid o) -l-bntvl 1 piperazine diQxaTa^P 

The product, from example. 1 (3.3 g, 6.4 mmol) was 
dissolved in 60 ml ethanol, made alkaline with 2 M NaOH, 
and the base was heated with hydrazine hydrate (2.0. ml) 
at 750c for 3.5 h. After cooling,, the solution was 
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acidified 27 ml 2 M HCl and evaporat^ The residue 

was dissolved in 75 ml HjO and 75 ml ether. The aqueous 
phase was made alkaline and extracted with chloroform. 
The solvent was evaporated to yield crude l-(4- 

5 ^°»inol^utyl) -4- (4-amino-3-trifluoromethylphenyl) -piper 
azine. A solution of 5-bromo-2 , 3-dimethoxybenzoic acid 
(0.52 g, 2.0 mmol) in 10 ml toluene, thionylchloride {2 
ml, 23 mmol), and a few drops of DMF was heated at 60oc 
for 3 h. The solvent was evaporated and the residue was 
10 dissolved in 15 ml of dichloromethane and evaporated ' 

again. The residual acyl chloride was dissolved in 15 ml 
dichloromethane and a solution of the crude amin from 
above (0.51 g, 1.6 mmol) and triethylamine (0.45 g, 3.2 
mmol) in 10 ml dichloromethane was" added with cooling. 
After stirring overnight the solvent was evaporated and 
the residue was partitioned between dil. HCl and ether. 
The organic phase was extracted with water and the 
combined water phases were made alkaline and extracted 
repeatedly with chloroform. Drying (Na2S04) and 
evaporation gave 0.57 g of the product as an oil. The 
base was dissolved in aceton and treated with oxalic acid 
affording 0.95 g of the title product. 
M.p. 174-175*C. 



In an analogous way the following compounds (examples 31- 
34) were prepared: 

Example 31 

l-(4-Amino-3-trifluoromethv]nh^ny i )-4-U-h^,.^amidQ-l- 
butvl ) Diperazine 

M.p. 117-120"C. 
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Example 32 
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1 - ( 4- Ainino-3 - 1 r i f luoromethvlphenvl > -4 - TS- f 5 -bromo-2 , 3 - 
dimethoxybenzatft ido) -l-penfcvlTpjperazine dioxalate 

5 • . .■- - ■ " • 

■ M.p. 151-154*C. . • ■ ■ ' 
Example 33 

1 - .( 4 - Amino-3 - trif luorometlivlphenvl ) -4 - f 4 - (2 ^ 
norbomanecarboxa mid6>-l-butvnpiperazine hvdrochlQridf^ 

M,p. 77-80'C.. 
15 Example 34 

(R>.en.do ) -1- f 4-A mino-3-trif IiiofoinethvlphenvlV -4- f4-{2- 
norbonianecarboxami do).-l-bTitvl1 pjperazine hydrochloride^ 

20 ;. M.p. 142-146'C. 

Example 35 {Method E) 

1- (4-Ainino-5-b romo-3-trif luoromethvlphenvl ) -4- (4- 
25 phthali mido-l-butvl) pjperazine oxalate 

The . product in Example 13 (1.0 g, 2 mmol) was dissolved 
in 20 ml dioxane and 5 ml methanol. Bromine (350 mg, 2.2 
mmol) dissolved in 3 ml dioxane was added and the mixture 
stirred at .ambient temperature for 5' hours, the solvent 
evaporated, the residue made alkaline with 2 M aqueous 
NaOH and extracted with methylene chloride.- The solvent 
was removed and the residue dissolved in diisopropyl 
ether and a precipitate of the title compound was 
35 obtained with oxalic acid dissolved- in ethanol. 
M.p.. 172-175 'C. 
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37 

Example 36^fcite rmediate. compounfi tt^ 

N- (5-BromoDentvl) - 3-methoxvDhthalimid«a 

5 3-Methoxyphthalic anhydride (3.0 g, 16.8 mmol) and 5- 

ainino- 1 -pent anol (1.7 g, 16.8 mmol) were mixed and heated 
to 120OC for 2 h. After cooling phosphorus tribromide 
(3.5 g, 13 mmol) was added and the mixture heated to 
IIQOC for 2 h and poured into ice, extracted with ethyl 
acetate and the organic phase was separated, dried and 
the solvent evaporated. The residue was crystallized from 
ethyl acetate/hexane. 
M.p. 65-67"C. 

^5 Example 37 f int ermediate compound tt) 

(5-TosyloxVPRntvl) -5-hr nmo-2 .2-d^Tr^^thox^,h^n^.^mi r^o 
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A solution of 5-bromo-2,3-dimethoxybenzoic acid (1.56 g, 
6.0 mmol) in 25 ml toluene, thionyl chloride (6 ml, 70 
mmol), and a few drops of DMF was heated at 60°c for 3 h. 
The solvent was evaporated, and the residue dissolved in 
20 ml dichloromethane and evaporated again. The residual 
acid chloride was dissolved in 20 ml dichloromethane and 
added to a solution of 5-aminopentanol (1.8 g, 18 mmol) 
and triethylamine (4 ml, 28 mmol) in 30 ml 
dichloromethane at -35*0 and the temperature allowed to 
rise to 0-C in 4 h. The solution was washed with dilute 
HCl, the organic phase separated, and the solvent removed 
to yield 2.2 g of a crude oil. This oil was dissolved in 
20 ml dichloromethane, triethylamine (4 ml, 28 mmol) and 
tosylchloride (1.33 g, 7 mmol) were added, and the 
mixture was stirred at ambient temperature overnight 
Ethyl ether (100 ml) was added and the organic phase 
washed with sodium carbonate solution and water. After 
drying, the organic solvent was evaporated to yield 2.7 
g (5.5 mmol) of the title product as an oil. 
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- _ .. . 38.. ' . 

NMR(CDCL~d 7.9 (bs, I H), 7.81 fd, IH^ 7.77 .{d, 2 
H), 7.34 (d, 2.H),7.13 (d. LH), 4.03 tt, .2 H) , 3.89 (s, 
.3 H) , 3.87 tS, 3 H),. 3.42 {q, 2 H) , 2.44 (s, 3 H) , 1.73- 
1.40 {m/ 6 HJ . 
5 . . 

Example 3S fintermediate compound. IV> 

1- f4-Nitr6-3-tri fluoromethvlphenvl) -4-^fplithaIimidn-l - 
butvl ) pjpp-T-a vAnp^ 



10 

The campound from ejcample . 39- (8.5 g, 30 iranol) , • 4- 
bromobutylphthaliiaide (11 ;1 g, 4a mmol) , potassixam 
carbonate . (5.0 g, 3S. mmol) and a catalytic atnoimt of 
potassium iodide were warmed to SO'C in 80 ml IMF for 6 

15 h. The mixture was. poured into 500 ml water and extracted 
with metl^lene chloride. The. organic phase was dried, the 
solvent evaporated and the residue triturated with 
ethanol/diisopropyl ether to yield a yellow, crystalline 
product. 

20 M.p. 152-I54*C.- 

Example 39 fintermediate compouiid XIII) 

1- r4-Nitro-3-tri f luoromethvlphenvl ) pineraTiTTiia 

25 • . ,.' 

A mixture of 22,4 g. (0.1 mol) ..of 4~nitro-3.-trifluoro- 
methyl-l-chlorobenzene, 5Q,C g (0.58 mol). of anhydrous 
piperazine and a cataiytical amount ofKI in 80 ml of 1- 
propanol was stirred and heated at 100.* C overnight. After 
30 cooling, 11 of ice-water was added with stirring. The 
yielded. precipitate was filtered off, washed with water 
and dried. . - 

Yield 26.6 g f94%) . M.p. .-Sl-Sa'C.- 



35 
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Example 4o^^ntermediate "compound Xlii) 

4-Ainino-2 , S-dichlorophenvlpiperazine 

5 2,6-Dichloro-4-nitroaniline (10.4 g, 50 mmol) , dissolved 

in 100 ml methanol and 10 ml 2 M HCl, was hydrogenated 
with platinum on carbon as catalyst at NTP in 8 h. The 
catalyst was filtered off and the solvent removed. The 
residue was dissolved in ether and made alkaline to yield 

10 5.1 g (29 mmol) of a grey crystalline powder. This 
product was reacted with bis- (2-chloroethyl) amine 
hydrochloride (5.4 g, 30 mmol) with heating to 100 'C in 
n-butanol with 3x1 g sodium carbonate (30 mmol) for 26 h. 
The solvent was evaporated, the residue taken up in ether 

15 and made alkaline to yield 3.4 g (48 %) of product as an 
oil. 

1h NMR(CDCL3) Cl 6.82 (s, 2 H) . 4.10 (s, 2 H) , 3.02 (m, 8 
H) , 1.82 (s, 1 H) . 

20 Pharmaceutical preparations 

The following examples illustrate suitable pharmaceutical 
compositions to be used in the method of the invention. 
For the preparation of tablets the following compositions 
25 can be made. 

Composition 1 

Compound according to Exanple 1 50 g 

30 Lactose 85 g 

Potato starch 40 g 

Polyvinylpyrrolidone 5 g 

Microcrystalline cellulose 18 g 
Magnesiiim stearate 



2 g 



Conmouitd. according to Example 1 
Lactose . 90 g 

• Potato starch. 
Polyvinylpyrrolidone .= 
Microcrystalline cellulose " 23. g 
Magnesium stearate 

From the above coinposxtions 1 000 tablets can be- made, 
containing 50 mg ■ and 100 mg of active substance, 
respectively. If desired, the • obtained tablets can be 
film coated with e.g. hydroxypropyl methyl cellulose in 
an organic solvent or using water. 

Pharmacology 

It is generally accepted, that drugs that bind to dopamine 
D2 receptors and are antagonists at these receptors will 
be clinically effective as antipsychotic ag;ents (for 
example in schizophrenia) . It . is also believed that ' a 
serotoninergic (5HT1A) receptor affinity as an" agonist 
can be a useful property by, reducing the incidence of 
extrapyramidal side effects and by increasing the 
efficacy of the siobstance in psychoses. These substances" 
by having a certain ratio of . D2 and .SHTIA binding will, 
retain an antipsychotic effect at the same time as having 
a reduced incidence . of , side effects and improved 
efficacgr . 

Table 1 illustrates.the binding affinities (K^ values, 
nM) of several of the compounds at dopamine (D2): and 
serotonin (SHTIAJ^ receptors and the. ratios D2/5HT1 A. 




IQO g 

50 g 

••.5Vg 



The pharmacological methods are described below. 
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m " m 

D2 Receptd^^inding Assay ' 

Tissue preparation: The rats are decapitated and the 
striata dissected out- on ice. The tissue is homogenized 
5 at 0-C in 20 ml 0.05 M Tris-HCl buffer pH 7.7, using a 
Branson B30 sonifier. The homogenate is centrifuged at 
4-C for 10 minutes at 48000 g, in a Sorvall RC-5B 
Refrigerated Superspeed Centrifuge. The pellet is 
resuspended and recentrifuged. The final pellet is 
resuspended in incubation buffer (0.05 M Tris-HCl pH 7 . 6 
containing 0.1% ascorbic acid, 120 mM NaCl, 5 mM KCl, 2 
mM CaCl2, 1 mM MgCl2 and 10 ^M pargylin) , to a final 
concentration of 2.5 mg wet weight/0.5 ml. The homogenate 
is preincubated for 10 min at 37 'C. 



10 



15 



Receptor binding assay: Various concentrations of the 
test compound, the radioligand (inM ^H-Raclopride) and 
the homogenate are incubated for 60 min at room 
temperature. Non-specific binding is determined by the 

20 addition of 1 ^m ( + ) -Butaclamol . The incubation is 
terminated by rapid filtration through glass fiber paper 
(Whatman GF/B) and subsequent washing with cold 
incubation buffer, using a cell harvester equipment. The 
radioactivity of the filters is measured in a Packard 

25 2200CA liquid scintillation counter. Data is analyzed by 
non-linear regression using the LIGAND program, and 
presented as Ki values. 



30 



5:^Ti ^ Receptor binding Assay 



Tissue preparation. Cerebral cortex + hippocampus from 
each rat was dissected and homogenized in 15 ml ice-cold 
50mM Tris-HCl buffer 4 . 0 mM CaCl2 5.7 mM ascorbic 

acid, pH 7.5 with an Ultra-Turrax (Janke & Kunkel, 
35 Staufen. FRG) for ten s. After centrifugation for 12 5 
niin at 17, 000 rpm (39.800 x g in a Beckman centrifuge 
with a chilled JA-17 rotor {Beckman, Palo Alto, CA, USA), 
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# ■ ■ • 

the pellet^ were resuspended in the saS§ buffer and 
homogenization and centrifugation repeated. To each 
pellet 5 mi ice-cold 0.32 M sucrose were added and 
hombgenized for 5 sec. These samples were kept frozen at 
5 -70 •c. When, used they were diluted with the buffer to 8 

mg tissue/ml and homogenized for 10 sec. The tissue 

• homogenates were incubated for ten min at 37 and then 
supplied with IQ |iM pargyline followed by reincubation 

- for 10 min. The binding assay followed that described by 
10 Peroutka^ J. Neurochem. 47, 529-540, ' (1986y . The 

• incubation mixture [2 ml.) contained -^H-S-OH-DPAT' (0 .25 
to 8 iM) r 5 mg/ml tissue homogenate in 50 iciM Tris-HCl 
buffer containing. 4.0 mM. CaGl2 and 5.7 mM ascorbic acid, 
pK 7.5. Six different concentrations of -^H-S-OH-DPAT were 

15 . analyzed. Binding experiments were started by the 
addition of tissue homogenate and followed by inicubation 
at 37 'C for ten min. The incubation mixtures were 
filtered through Whatman GF/B glass filters . with a 
Brandel Cell Harvester (Gaithersburghj,. MD, USA) . The 

20 filters were washed twice with 5 ml ice-cold 50 mM Tris- 
HCl buffer, pH. 7.5, and counted with 5 ml Ultima Gold*^ 
(Packard) in a Beckman LS 3801 scintillation counter. 
Non-specific binding was measured by the addition of 10- 
\M 5-HT to the reaction mixture. The binding data were 

25 processed by non-linear least squares computer analysis 
(Munson and Rodbard, Anal.. Biochem. 107, .220-239, (.1980) . 
Data, were presented as values (nM) . 
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CLAIMS 



1. A compound of the general formula 
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o 

11 



W 
\ 



CH 



N 

f 

B 




■in. 



10 



or pharmaceutically acc.etable salts thereof, whefein 
R is a hyoLrogen atom or a phenyl group. 



m is an integer 3 to .8, 



15 



20 



R4 is situated in the meta or para position of the ring 
and represents an NO2- group or a group NR^Rg wherein R7 
and Rg are the same or- different- and each represents a 
hydrogen atom or an alkyl group having 1-3 carbon atoms, 

R5, is. situated in the ortho, meta or para position and 
represents an hydrogen atom, a halogen atom or CF3, 

Rg is situated in the ortho, meta or para position and 
represents a halogen atom or CF3V 
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W IS an opW&nally substituted aromatic rmg(s). a 

heterocyclic ring, a carbocyclic ring{s), or an 
optionally siabstituted methylene group, 

5 

A is a hydrogen atom, a hydroxy group, a halogen atom, 
CF3, an alkyl group having 1-3 carbon atoms, an alkoxy 
group having 1-3 carbon atoms, a phenyl group, or a 
phenoxy group. 



10 

B is a hydrogen atom, or 

A and B together constitute a carbonyl group, 
15 n^^ is 0 or 1, and 
n2 is 0 or 1, 

in racemic or optically active form, or as a mixture of 
20 diastereomers, provided that 

1) when W is an optionally substituted aromatic ring(s) 
then 

R, m, R^, R5, and Rg are as defined above, 
25 n-^ is 0 or 1, 
n2 is 0 or 1, 

A is a hydrogen atom, a halogen atom, CF3 , a hydroxy 
group, an alkyl group having 1-3 carbon atoms, an alkoxy, 
group having 1-3 carbon atoms, a phenyl group, or a 
30 phenoxy group, and 

B is a hydrogen atom or 

A and B together constitute a carbonyl group, 

2) when W is a carbocyclic ring(s) or a heterocyclic ring 
35 then 

R, m, R^, R5, and Rg are as defined above, 
is 0 or 1, 
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10 



f 
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n2 is 0 or 1, 
A and B are hydrogen atoms or ' , 
A and B together constitute- a carbonyl group, 

3> when W. is an optionally .substituted methylene group 
then 

R, m, R^, R^^ and Rg are; as defined above, 

n-^ and h2 are 1 or ' 

n^ is 1 and h2 is 0 or 

n^ is 0 and n2 -is 1^ - - " 

A and B together constitute a carbonyl group. 



2. A compound according to claim 1 having the formula 




. N— [CHoJ ^ N 



c 

If: 
O 




NH. 



CF. 



15 



or 




,N-[CH2]^ 




NH. 



CF- 



or 



20 




20 



or 
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F 



ar 




30 




A) reaction of a coit^jound of the general formula II 
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15 



20 
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50 



O 
it 



w 



\ 



CH 

I . 
R. 



I 
B 



I t 



-A 



2 



wherein R, m, W, A, B, n-^ and. n2 are as def ined in claim 
1 and X is a leaving group with a compound of. the general 
formula III ' 




wherein R4, R5 and Rg^ are: as defined in claim 1, or 
B) conversion of a compaund of the general- formula IV 



25 



w '^^"l-eH,] ■ — H ■ N 



CHh-A 
1 

R 




IV 



wherein R, m, R5, Rg, w. A/ B, n^ and n2 are as defined 
in claim 1 and Y is situated in the.meta or para position 
and represents a group which can be transformed to a 
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situated in the meta or para 



group ^ere R^-^ is ^ _ ^^^^ 

position of the ring and represents a group NR7Rg as 
defined in claim 1, or 



C) reaction of a coirpound of the general formula V 

O 



W 



\ 



CH-hA 
I 

R 



B 



10 



15 



wherein R, m, W. A, B, n^ and n2 are as defined in claim 
1 and Z is hydrogen, hydroxy, halogen, or alkoxy, with a 
compound of the general formula III 



H— N 



ill 



or 



wherein R4, R5 and Rg are as defined in claim 1, 
20 D) reaction of a compound of the general formula VI 



25 
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O 
il. 



w ■ ~ 



VI 



CH 

f 

R 



n.. 



0 



wherein W, n-^r and A are as defined in claim 1, and 
T independently or together with A represents a suitable 
derivative of an aliphatic, cycloaliphatic, aromatic or 
heterocyclic acid or acid derivative with a compound of 
the general formula VII 




vjr 



wherein m, R4,. R5 and Rg are as defined in claim 1, 



or 



E> reaction of a coir5>ound of the general formula VIII 



O 

If 



w 



\ 



CI- —A 



B ^ ^ ^ 




VI II 
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wherein R, -JfT, R^, w. A, B. and are^s defined in 
claim 1 and Rg is H, halogen, or CF3 with a suitable 
halogenating reagent or 



10 



F) reaction of a conpound of the general formula IX 



O 
ii 

W N— M 

\ 

CHh- A 



IX 



B 



15 



wherein W, n^ and nj are as defined in claim 1, A and B 
together represent a carbonyl group, and M represents an 
alkali metal with a conpound of the general formula X 



20 



25 



30 



wherein X, R^, r^ and Rg are as defined in claim 1, 
whereafter, if so desired the compound obtained by any of 
the processes A)-F) is converted to a pharmaceutically 
acceptable salt thereof. 

4. A process according to claim 3 characterized in that 
compound according to claim 2 is prepared. 



35 



5. A compound of the formula II 
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O 
II 



W 

A 



CH 
I 

R 



—A 



B 



is a iQrdrogen atom, or a phenyl group. 
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[ I 



15, 



m is an. integer 3 to 8, 

W is an optionally stibstituted aromatic .ring{s), a 
heterocyclic ring, a carbocyclic " ring{s> / or an 
optionally siibstituted methyl^e grotip. 



20 



A is a hydrogen atom, a hydroxy, group, a ha:log;en atom, 
CFj, an alkyl group having 1-3 carbon atoms, an alko3^ 
group having i-3 carbon atoms, a phenyl group, or a 
phenojcy group. 



25 B is a hydrogen atom, or 



30 



A and B together constitute a carbonyl . group , 

n^ is 0 or 1, and 

1^2 is 0 or 1, . ' 



35 



in racemic or optically active form, or as a mixture of 
diastereomers , provided that 



1) when w is an optionally substituted aromatic ring(s) 
then 



35 
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R and m, are as defined above, 
nj^ is 0 or 1, 
n2 is 0 or 1, 

A is a hydrogen atom, a halogen atom. CF3. a hydroxy 
5 group, an alkyl group having 1-3 carbon atoms, an alkoxy 
group having 1-3 carbon atoms, a phenyl group, or a 
phenoxy group, and 
B is a hydrogen atom or 

A and B together constitute a carbonyl group, 

10 

2) when W is a carbocyclic ring(s) or a heterocyclic ring 
then 

R, and m, are as defined above, 
n^^ is 0 or 1, 
15 n2 is 0 or 1, 

A and B are hydrogen atoms or 
A and B together constitute a carbonyl group, 

3) when W is an optionally substituted methylene group 
20 then 

R, and m, are as defined above, 
n-j^ and n2 are 1 or 
n-j^ is 1 and n2 is 0 or 
n^ is 0 and n2 is 1, 
25 A and B together constitute a carbonyl group. 

6. A coirpound of the formula III^ 



R4I 



30 H-N N i ,1,1 



'R5 



•='6 



wherein R4I is situated in the meta or para position of 
the ring and represents a group NR^Rg wherein R7 and Rg 
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are the. same'or different 'and each repres^s a l^drogen 
atom of an alkyl group having 1-3. carbon atoms,. 



5 



10. 



15 



20 



30 



R5 is situated in the ortho, meta or para position , and 
represents a i^rdrogen atom, a halogen atom, ox CF3, 

.Rg is situated in the ortho, meta or para position and 
represents a halogen atom or CF3. 

7. A pharmaceutical preparation comprising as active 
ingredient a compound according to any of claims 1-2. 

8 . A pharmaceutical preparation according to claim 7 in 
dosage unit foim: 

9. A pharmaceutical preparation .according- to claims 8-9 
comprising, tdie active ingredient in association .with a 
pharmaceutically acceptable carrier. 

10. A compound according- to any of claims. 1-2 for use as 
a therapeutically active substance. 



11. Use of a compound accojrding to any of claims 1-2 for 
the preparation of medicaments with effect against mental 

25- . disturbances. 

12. A method for the treatment of mental disturbances in 
mammals, including man, " characterized by the 
administration to a. host in need of such treatment of an 
effective amount of a compound according to any of claims 
1-2. 



13. Compounds and processes and intermediates, for their 
preparation, pharmaceutical corapositalons containing them, 
35 and their use in the treatment- of mental disturbances as 
claimed in claim 1-12 inclusive and substantially as 
. described. 



11^1 CJU^AXIlil^ilXr dlLAKCrt KJSATiJKl 



A> CLASSIFICATION OF S 



MATTER 



International application No. 

PCT/Si^3/00295 



IPCS: C07D 403/06, C07D 401/06, C07D 405/06, C07D 295/073. C07D 295/125 

C07D 295/135, C07D 209/48. C07C 309/73, A61K 31/495 
According to Intemaaonal Patent Classification (IPC) or to both naiional dasnficaiion and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
IPC5: C07D, C07C 



Documentation searched other than minimum documentation to the extent that such documents are mcluded in the fields searched 

SE,DK,FI,NO classes as above 



Elecuonic data base consulted during the international search (name of data base and, where practicable, search terms used) 



CAS-ONLINE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



J. Med. Chem., Volume 34, August 1991, 

Revathi K. Raghupathi et al, "Analogues of the 
5-HT lA Serotonin Antagonist 

l-(2-Methoxy-phenyl )-4-/4-(2-phthal iniido)buty l/pi pe 
razine with Reduced alfal -Adrenergic Affinity", 
page 2633 - page 2638, see especially compounds Ic. 
If and 2a"2c 



1-5,7-11 



J Indian Chem. Soc.,, Volume LVI, October 1979, 
Samant et al, "Synthesis and Pharmacology of 
N-(N4-Aryl-Nl-Piperaziny lalkyl)Phthalimides: CNS 
Depressants", page 1002 - page 1005, see page 1004 



1-5,7-11 



Y\ further documents are listed in the conUnuation of Box a [7] See patent famUy annex. 



Special categories of dted documents: 

•A' document defining the general state of the art which is not considoed 

to be of particular relevance 
'E' erlier document but published on or aOcr the international filing date 
' L' document which may throw doubts on priority claim(s) or which is 
cited to establish the publicadon date of another citation or other 
special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or f^^hrr 

mf»an« 



T* later document published after the imemaiional filing date or priority 
date and not in conflict with the application bm dted to understand 
the principle or theory undertying the invoition 

"X* doaimcQt of particular relevance: die claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 



document published prior to the international filing date bitt latff than 

the priority date claimed 



dooanent of particular relevance: the claimed invention cannot be 
considered to involve an inventive step When the documoit is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

doaunent member of the same patent family 



Date of the actual completion of the international search 
4 Sent 199.q 



ame and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Dale of mailing of the international search rq)ort 



1 6 -09- 1993 



Authorized officer 

Goran Karl s son 

Telephone No. -H46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTEBNAHONAL SEARCH REPORT 



C (Continuation). DOCUM! 



International applicatioa No. 
PGT/SM3/00295 



NSHDERED TO BE KELEVAfiT 



Category* 



Glation ofdoctanent, with indication, where ^propriate, of the relevant passages 



Relevaia to daim No. 



tfO, Al, 9109594 (VIRGINIA COMMDNHEALTH UNIVERSITY), 
11 July 1991 (11.07.91):, see especially pages 
11^17 and 66-97 . 



J. Med. Chem. , Volume 31, October. 1988,, 

Richard A. Glennoh et al, "Arylpiperazine 
Derivatives as Kigh-Aff inity 5-HTlA Serotonin 
Ligands", page 1968 - page 1971, see specially 
compounds 15-17 and 23-2* 



FR, A, I53790I (LES LABORATOIRES BRUNEAO ET CIE), 
30 August 1968 (30,0a.68) 



FR Addition 93884 (LES LABORATOIRES BRUNEAU ET CIE), 
30 May 1969 (30.05.69) 



GB, A, 1198459 (SHULTQK INC.), 15 Jttly 1970 
(15.07.70) 



US/ A, 3505338 (WILLIAM BLYTHE WRMHT, JR ET AL)v 
7 April 1970 (07.04.70) 



US, A, 3940397 (WADE ET AL), 24 February 1976 
(24.02.76) 



EP, Al, 0048045 (DUPHAR INTERNATIONAL RESEARCH 

B.V.)^ 24 March 1982 (24.03.82), see especially 
page 3» .example II compound .3) and example III 
compound 2) 



1-4,7-11 



1-5,7^11 



1-4,7-11 



1-4,7-11 



1-4,7-11 



1-5,7-11 



1-5,7-11 



1-4,7-11 



Form PCT/ISA/ITO (continuation of second ttieei) (July 1992): 



International application No. 
PCT/SE93/00295 . 



C (Continuation). DOCUMEN^^DNSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P.X 



GB, A. 2218988 (AMERICAN HOME PRODUCTS 

CORPORATION), 29 November 1989 (29.11.89), 
see especially example 8 and 19 



US, A, 5143923 (HRIB ET AL), 1 Sept 1992 

(01.09.92), see column 1-4 and exemple 10 



EP, Al, 526434 (BOEHRINGER INGELHEIM ITALIA S.P.A), 
3 February 1993 (03.02.93), see especially example 



US, A, 4892943 (AB0UH3HARBIA), 9 January 1990 
(09.01.90), see especially example 30-35 



US, A, 4939137 (RUSSELL ET AL). 3 July 1990 
(03.07.90) 



EP, A2. 212551 (KALI-CHEMIE PHARMA GMBH), 

4 March 1987 (04.03.87), see especially compound 
3116 and 3117 



EP, A2, 0376633 (SUNTORY LIMITED), 4 July 1990 
(04.07.90), see pages 6-12 and 25-41 



US. A, 3398151 (YAO HUA WU), 20 August 1968 
(20.08.68) 



US, A, 3558777 (YAO HUA WU), 26 January 1971 
(26.01.71) 



1-4,7-11 



1-5,7-11 



1-4,7-11 



1-4,7-11 



1-5,7-11 



1-5,7-11 



1-5,7-11 



1-5,7-11 



1-4,7-11 



Form PCT/ISA/210 (continuaUon of second sheet) (July 1992) 



UXLtJiNAnaNAl. SEARCH REPORT 



C (Continuation). DOCU 



International application No. 
PGT/SEJ3/00295 • 



NSIDERED TO BE RELEVANT 



Cktegoiy' 



Citation ofdocunieat, with, tadication. where appropriater of the relevaiit passages 



Relevant.to daim No. 



X 



J. 



1989:. 



Med. Ghenr. Vaiume 32, August 
Richard A. GTennon et al, 
"N-(PhthaTiraidoalkyl)Derivat ives. of SerotonergiG 
Agents: A Connnon Interaction: at S^HTIA Serotonin 
Binding Sites?", page 1921 - page 1926,= ~ 
see table II 



journal of Pharmaceutical . Sciences, Volume 77, No 
10, October 1988, KhalidA. AT-Rashood et al,. 
. "Antipsychotic Properties of hfew 
N-C4-Substituted-l-PiperazinyTethyl>- and 
N-(4-Substituted-l-PiperidinyTethyl )r^Phtha>imides" , 
page 89& - page 901, see table II 



US-, A, 3465080 (WILLIAM BLVTHE WRIGHT JR)/ 
2 Sept 1969 C02.09>69>, see exemple 12 



US, A, 4361565 (TBIPLE, JR. ET AL) . 

30 November 1982 (30.11.82)', see exemple 1-3 



Chemical Abstracts, Volume 80^ Mo I, 

7 January 1974 (07.01.74), (CoTumbus, Ohio, USA), 
page 288, THE ABSTRACT Mo 37015m, FR, A, 2167355, 
(Carron, Claude L.C. et al) 28 Sept 1973 
(28.09.73), see reg;.fio. 50845-96-0 



Chemical Abstracts, Volume 94, No 25, 22 June 1981 
(22.06.81), (CoTumbus, Ohio, USA), Kormendy, 
Karoly et al, "Aminophthalazinone derivatives.^ VI. 
Synthesis of 

4-(hydroxyaTkyramino)l-(2H)-benzbIgIphthaTazinones" 
, page 594, THE ABSTRACT No 2087871c, Acta Chim. 
Acad Sci. Hung. 1980; 105 (3), 175-188, see reg.na. 
77766-48-4 



1-4,7-11 



1-4,7-11 



Form PCr/IS A/2iq (continuation of second sheet) (July 1992) 



C (ConUnuation). DOCUME 



International application No. 

PCT/S^93/00295 



ONSIDERED TO BE RELEVAhJT 



Category' 



aiation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Chenical Abstracts, Volume 110, No 5, 

30 January 1989 (30.01.89), (Columbus, Ohio, USA), 
Giardina Dario et al, "Structure-activity 
relationships in prazos in-related compounds. 
Effect of replacing a piperazine ring with an 
alkanediamine moiety on xl-adrenoreceptor blocking 
activity", page 540, THE ABSTRACT No 38951p, J. 
Med. Chem. 1989, 32 (1), 50-55, see reg.no. 
116784-96-4 



Form PCr/lSA/210 (conanuation of second sheet) (July 1992) 



I PCT/SE 93/00295 



Box I Observations H<hcre certua were found unsearchable (Contmuatjon or item I ^ ^^l sheet) 



Thir inieniaiiciKl sesrch report hzs not been established 5n respeci'of ccrtain dauns under Article If 7(2){5) for the foDowing reasonn 



1* L2LI ClsimrKor^ 12-13 

because ihey? relate lo subject msuernot required to be sesrched by iWr Authority, namely: 

A method for treatment of the human "or animal body by 
. therapy, see rule J9. 

Pn ClaimyNorj ^ and 5 

because Lhty relate lo psjis of the iniernationsJ sppScation that do noteomply with ihe presciibed rcquiremenu lo sudt. 
an extent thai na meaningful international search can be carrfed out, spedfics&y: 

The scope of. claims 1,3 and 5 is so broadly formulated that 
many compounds of a very wide range of structures is included. 
The- search has thus been . limited to the compounds considered* 

□to be most relevant* 
Clsimr.Vos^ 

because they are dependent cislms snd are not drafiedin acsordsace with the second znd ihu-d sentenses of Rule 6.4(a)^ - 



Box II Obserk-ations where unity of invcntfon is lacking (Cohtmijation of ffem 2 of first sheet): 



This Tnternaional Sesrching Authority found muJtfpfc mvendoni in uhSrihiemadonal aj^Hca3ion,.as followsr 



3 . Q As sir tccuired addtibnal seach fees were tunely psid ty the appHcsnt,. this ihtcnsauonal sesrch report cews all 
setrchsble dsimsw 

As sJl searchable daims couJd beseardies ^athbuteifort justifying an u'di^^^ fee« this Authority ddnotinviie payment 
of sny addiuonal fee. 



^* As only some of the required additional sezich fees Tvcie timely paid by the applicant, this international sesrch report 
covers only those daims for which fees were paid,. spedficsJly dsimr Kos4 



4. Ko required additional sesrch fees, were luncly paid by tiie applicant.. Conscquentiy, this intemstional sesxdi report is 
restricted lo tile invention llrstmentioned In the dsunsv it is covered by tSziia^ Nosj. 



Rejoaric on Pretest T^e additional sesich fees were accompanied by the sppHcsnfs protest 

. Ko protest sceompsnied the.payment of additional search fees. 



Form PCT/IS A/230 (conimuslion of firrt sheet (I )) (My 1992) 



Xl^lIUtU^AllUniAl^ dILAKtJtl KJfl'UK'X* 

Infonnatiofi on patent faxnily members 



Patent document 
cited in search report 



26/08/93 



Publication 



International appHcation No. 
PCT/S^93/00295 



Patent family 
member(s) 



Publication 
date 





Q1 AQCQil 


1 1 /A*7 /ni 

11/07/91 


AU-A- 


7168491 


24/07/91 









EP-A- 


0507863 


14/10/92 


FR-A- 


1537Q01 


OU/ UO/ Oo 


NUNt 






6B-A- 


1198459 


15/07/70 


CH-A- 


505836 


15/04/71 

Aw/ w*r/ / X 








DE-A- 


1695783 


22/04/71 








FR-A- 


1570446 


13/06/69 








111 A 

NL-A- 


6713798 


16/04/68 








US-A- 


3488352 


06/01/70 








US-A- 


3574839 


13/04/71 


US-A- 


3505338 


07/04/70 


BE-A- 


707032 


24/05/68 








CH-A- 


509311 


30/06/71 








CH-A- 


509312 


30/06/71 








DE-A- 


1670007 


21/01/71 








GB-A- 


1166364 


08/10/69 








NL-A- 


671543d 




US-A- 




OA /no 
^4/UZ/ /D 


^ A A 

CA-A- 


1058178 


10/07/79 








uE-A- 


2551062 


26/05/76 








FR-A,B- 


2290903 


11/06/76 








GB-A- 


1507709 


1<}/ft4/7fl 


EP-Al- 




Oil /AO /O 

24/03/82 


AU-A- 


7502981 


18/03/82 








A A 

CA-A- 


1155116 


11/10/83 








in A 

JP-A- 


57081464 


21/05/82 








NL-A- 


8005133 


m /nA/R9 


GB-A- 




9Q/n /DO 


All n 

AU-B- 


628341 


17/09/92 








AU-A- 


3502589 


30/11/80 








EP-A- 


0343961 


29/11/89 








JP-A- 


2015059 


18/01/90 

JkO/ UX/ 7U 


US-A- 


5143923 


u X/ us/ :7c 


AU-A" 


1518792 


05/11/92 








cH-A- 


0511610 


04/11/92 


EP-Al- 


526434 


03/02/93 


NONE 






US-A- 


4892943 


09/01/90 


AU-B- 




1 3/nA/flQ 

xo/ u*fr/ oy 








AU-A- 


6364586 


30/04/87 








EP-A- 




UD/ UO/ o / 








GB-A,B- 


2181731 


29/04/87 


US-A- 


49391^7 


UO/ U//!7U 


NuNc 






EP-A2- 


212551 


U4/U0/O/ 


NUNC 






EP-A2- 


0376633 


04/07/90 


AU-B- 


630904 


12/11/92 








AU-A- 


4726089 


05/07/90 








CA-A- 


2006792 


28/06/90 








JP-A- 


2256671 


17/10/90 








US-A- 


5071845 


10/12/91 



Form PCT/ISA721O (patent family annex) (July 1992) 



JUVlliJilN AXiUNAI. ^EA&ilH: KJCFORT 
lafonnation on patent family members 



Paient document 
ciied in search report 



26/08/93 



iblication 
dale 



Intematioaal application No. 
PGT/S|W/002g5 



Parent family 
' member(s} 



Pttblteaiion; 
dale 



US-A- 3398151 



zomm 



BE-A- 
CH-A- 
CH-A- 
DE-A- 
GB-A- 
NL-A- 



693497 
494766 
495368 
1695390 
1164503 
6701538 



01/08/67 
15/08/70 
31/08/70 
24/02/72 
17/09/69 
02/08/67 



US-A- 
— - — . — _ 


3558777 . 


26/01/71 


NONE 






US-A- 
— — 


3465080 


02/09/69 


NONE. " 




- 


US-A- 


4361565 


30/11/82 


AU-B- 


560667 


16/04/87 








AU-A- 


910&482 


07/07/83 








. . BE-A-. 


895505 


28/06/83 








CA-A- 


1237722 


07/06/88 








CH-A,B- 


653682 


15/01/86 








DE-AiC- 


3248138 


07/07/83. 








FR-A,B- 


2518994 


01/07/83 








6B-A,B- 


2114121 


17/08/83 








.. JP-A- 


58118583 


14/07/83 








LU-A- 


84562 


08/09/83 








NL-A- 


8204974 


18/07/83 








SE-B,C- 


449748 


18/05/87 








SE-A- 


8207426 


29/06/83 


FR-A- 


2167355 


28/09/73 


NONE 







Form PCr/ISAy2lO (patent family annex) (July 1992) 



